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(57) [S»] 

f JS*B«WS*©7 * r -r iff- f OffttBifttcfS UTft 

£^7^f-*-ftTOTJ£)7*T ^ -fStHJU 
7 * r -c if r f £ ¥® 7 ? t -c e f- f £ fl^USS 2 
a 4 , 2 b 4 ©fl^fcftaSrSWU 5E£ffire**W» 
-r§r-^$iJPlHlSS2 a 8, 2 b 8£Hi*./c£HHfc§§2 
a, 2 bt, t-XhCPU5t, &ttmmz a, 2 b 
t*7. h 5 h^X 4 £;gMS;L, *W#ftB 

2 a, 2 bO^-y-y h t*-y hBfflSOIBK, 

2 a 8 , 2 b 8 X'imZtlfcWM&imtMftm 

X h 5 (cgJM U i^ia^fi^X(±ll^iS^ 1 g^^¥^7 
^f-fKf-f^mh 5fCT&ft^<t;f§2 a. 2 



2o4 



2o5 




<2) 



1 



ft*fr* ? B«Ha^W#^ffifcfe^T , fluIBit^tf ^ 
+ - rt^A x B (A, BttjEQ&ft. ) H^<DIiB 

7"n-y*£«fi£-rS«&©C xD (Ctt i LT 
A = i x Cfcififc-TjEOfitt. Dti j *]£&.£ LX B = 10 
j xD%»tfc-riE©SEft. ) B*©B«®* (WTCti 

l9E7^r-f eT^offBBSteffl^T&tf:/^*** 

n^r^-y-y Mf-y Hfcl^S. ) Srft^ftf ^t£B 

3B*fi#ffi*t<fc2ffe. 

[IS*«2] BflWB^fcNfflo-tf:/*:*?-*- k#sj 20 
rtW^ft, 7U-ABW#ffc*fT45BiWB#*?#ft2f 
#B«®#©7 * f-ftif-f JfeW-W U flijEM#®{§fa 
—<D Z—fv hfcfy ha^r^-Yy^— ^"7 htfy HI 

a* e. e# l t ?&rr % c t *n ft t -r * Bfws^w^t 

[llis 3] BflMS*f*Nfl©tf7£ + lC#fJL 
X. StCOyzrW?*- SK7U-i»rt^#ftv 7 30 
U-AB8HHfc*fT* 5 BfWl^W^ffc^ffiKfilr^T, 
7U-AFW^fc£O^Tte@ffl#fI^©7?x.i' tfr" 
-f OSfBBR. 7 U-2»MffiF#fl:fco^Ttt2#B((MB 

CB*«4] »«« l EISOBflMa^ffiHfffc^fffiKfc^ 

r, mmm^.tLxwMBa^<07^'r^\£ s r^(D^y 

■9-nf^f-+-K^<0*-y-y Mf<y h«£fJ9^T 40 

{»#J15] BSJazEBOBttHi^RF^t^tfev 
t\ ffffiBRi:UT7*r-< , lff--fO-9-^*f'+— rt 

hk"-y h*:MPJ9£TS<P£#«£*-%B«e^EHtft 

I»*«6] »*«3E*«»BflWB^W^<t»ffiK*sv^ 

T, |?ffiHSti:b , r7^T-i'^r-r<D-9-7*i;^f-v— 
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2 

*fflV\ jfflE¥iS7*f-*efV©**&-9-7£**- + 
-t^<<0^-y-y hk*-y hS%«0 3TS»*«Pftk 

■r*B«e^iWfk*tt. 

t. h c p u ts wj«*7. h c p u £&ttmkm£*m& 

tjW^U*-*— fc*B** auEffi^ffk 
fflrt»fct4BfWS*W>ftt' , <* h;l/£ffiffiT£Sj£^ 

£ {c ABMI^fr 6 #&BfMP? <Dmft*±J£-? % ffi 
Wmt. HB«Mi^OB«ra'y^Sfc*4»#«l«Sn 
feMiJ-BiWa^Bft^a >y ^toai3E»*tT4 5 

4bBB8&, HuE«^fk1s]Sg^ffi7j£^fift^kT35J 
as«Wffc®B»fc, *JE»?{fcla]l&<0|iia*»!*Fft:"r 
*8WFfl:lHltt£> MEffl*?^»fr fciffifi 

offl^fcWE#!!SB»fi^t*ftn*TS«lriUi»fil^* 
f&aWSiiDWHk:* ME*?4fc@tt©* : Fffc§MS*»Hi 

**TU fflEB^^iMHSttAaBfce^fcNB©-* 
7tf*7-+-K:#fflU S&n (n= 1~N) §S<D??F*t 
{fcftttS n#aO-9-7tf *B*7a -y ^UMiT* 

g§§(c<t o n taossit^o -y * % 

71^-i*^ ; eU(C)|S^L, bUI2v;1/^7°1^^-9--«huI2 

NBow^<k»oaj**^akLrcas-rsBflRfi#w 

h£v h C PUTBSU 8(iEx-*«IW@ 

4 £ME7*r-f fc"r-fO-9-7"tf ^^-v-rtT'<D¥^7 
ffYtff^ffe, WE*Xh/W*^LT*XhC 
PU«:fliJS¥^7^-r-i'*frw ^ISjIIL, Mlfi^'O'^ 
-y-y he-y ha^e>BtjE¥^7^r^Jf7 i i'^fei: 
fc, SfiK¥^7^-r-i'e7 L ^<D7X^^-9-7"e^f-^- 

tc^<<7)^-y<y htr-y msfflosTs^^ftflWicte 

<fcoT#-9-7"kf^^-^- 'sff>9—?v ^kT>y 
T-r-^WWSttKieait, WE^-^MSPSBStiftlE 

ft-r set -r § BflW3^w^k»«« 

8 ] 7 Ett<DBflM8*ffiraffc«Btc A 
T, 7 ? -*WWattt?S»Bf>«^©7*-r-i'lf-rY 
fc, ffi[E-9-^ , li^^+-rt»"e<DgiMB»m^<0 3 F^7 

*X h ;U^tT*X bC P UfC^iML, BtiE*X h 



(3) 

3 

C P UltmB^mmS^W-^T^T^ tf f-* ^fluEM 

So 

fo<Dm&?uy>;z:tfom%m&-7vv'7iki$ 10 
m WATcn*2mwMfot^? 0 ) *hwu &vzr 

LT, &4<D^7*e^ + -mc7U-Art?3*f{b, 7 
I/- A^ft^f {b£M*iJT*?T& o ®{UfI*f ffi^bTjj&Cfc 

%ftmmm<D2fmim*m^T& j v-7\z>7 20 

(l^Tiin^¥^2S^M?Pi:v^ 0 ) ^ffl^TflufET 

* r w ef -c t huI2¥^ 2 m&muDizz itr? kf 

W»i:-r*iB««#flF#ffc*tt. 30 

[tt&Hl 2] 7U-£rtl*#fl:li:o^TfcMBIB«iS*t 
(DV7\Z9?-*— to'C<nty$T97-'4\*7-<(. 71/- 

9Ett©II»fi#ffiF#{fc£8jo 

*7hCPUi:, huJB*X h C P U fc#^ft»^*« 
^Xh^Xi:, v/l/f-7*U*U--4:£fli*., huKWP^ 

ftfcS#ifflttHI^©iB«7 , a * 3 dc 

sa&miKi:, sijEiasfaftBKoa^sa^fk-r** 

^3»r.i>iMiS£g&t3]S§£> fi)Effiit££&g)8fr 
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4 

3- *-lcftmL, mn (n= l~N) 
*t{bg§fi!8 n §g 0-9- 7* If * ^ + - KM® -7 a -y * ^{u 
"CffiMfltU MfcWEaaiPfcHHk i£ifi3g&iH]S§, 
foJ®§§K i o r S££ tlfcS n #S 0S£M*7'n -y * 
*7U-A^ J E'JKftttU h5I2v;I/^7 p I/^-9--«hu 

«F^fk»B-eJ&oT, -9-7*^^^ + - §iC7U-Art 
ISHHfc, 7U-i»Hffi#ft:*ff*?IWc, *<<v*->f 
y htfy hfi£*X h C PUT-^SU SUEt'-^MW 
@S&T'7 U- Art ft*Hb<D*§£JC afc-fr? tf * + - 

(D-y-fWf-V-ftX'Vy-iZTtT-jZTjZ, 71/- 
AWI^ikOli^cttll^fflifiWi^OBMi^a -y 
$^3+r7Voy^iS3^<9 2^fo£ftgU ME® 
&7"p >y £ rtr*£0-9-7"7"a -y ^(DiB^fflcD 2 SfQ<Dft'h 
fflT'fe « 2 SH&Rl&gttb, lWHE-r - * HWPSBSI.* 7" 
^f^+-rtT«)2*lfaaiO¥^tt*ltIIL, 
MX^LT4">X HC PUicltoiML, WE*XhCPU 
T*huI2¥^ 2 fH^Mfn t¥J^7 ^ r-rlfx-ft^fe^fc 

(±BljfB^-y-y htf-y hatfettea^ftSB^M^k 

l"C, &^tO+>-7*tr^^-l'- ^{C7L/-Art^lL 
•y h«*»fl9KWt) ar*iBflM8^l9^(i:*iS*c^'> 

*x h c P u huW*x h c P u i&^btgi:^ 
9b/Wiai®1&£* MSB**'** ^ttffl@S&<Dtfa* 

£D!S^7*P > y^cDH^^^T^'5B^^lHlSSi:> flu 



5 

Wm*&fm tttbuX-X ffJMB&fs t % buWft 

#WU H5n (n= 1~N) BSQtirefcSttfgnSS 
©■9-rtTff-*-%iB«^ov^*ffi'P«F#ftU Sic 
ffitESWHtSBK igtt££ft@& iingStcioTS 

C P UttffiFWfcfTfcS i: LT^37 U-AcDSz-yf- 
x y WMWt i/—V=f-3.y i/~7 7 *>— V f- x 

yi/X^yvm^frhWRL, 9l<o*-VvY\Zv hM 
zmo^xz? u- a # yf - x > s>&<o 7u-at 

ft-OJ-y-yH^'y hft£7U-A£-y-y htf-y 

tc <fc o r nfe t> v * f-+ -o* -y nf 

>y bMZfrZh'^ZftLTmimmmVT-Zftm 
«fc ? fcflMEB?fc0K®B^fcfc»0**S*BMU 
[000 1] 

[0 00 2] 

/c#>, y77l/*'TA1?t3#{b*fT43«a» HDTV® 

BfcHRO'hBffi (WTC©/hBffi*-9-:/lf 

i/^o BBB**04MPJ**-rH3#!ao ) t»lU & 

* <D-9"7 If * * - tc J* L T L /cft*|{kg§T'ft*t<k 

^bStBfc^TBiPJfcfTSo 
(000 3] ft^K&fcoTtt, 7U-ArtW#{b, 
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7 U-Afl©x-*©&T*??^{k£fT? TEST'S 3 a 
(CCOW^tPHetlSx-^SWT I 7 U— Ax— £ 
) 7U-AH1Wfl:tett» fr73^]^«'l7b-A 

W^ft:fcia5*iRi^8B7U-AflB«F#(l:tffe*. fr^ft 

-^OTP7l/-i»f-^i:i^. ) fctt2o©^ffi 
1 rPtt I 7 U-AT-**fflv*TII(KrMH*fT 
3 TjffiT*. & o 1 -OtttilBMfC 1 Offl© P 7 I/— At— 
10 *£#!BLTlffl^W*fT3£i£T&So M?3(r)^S']7 

7l/-Af-?t^?. ) fct I 71/-Af-?$ fc«P 
7l/-Ax-*£#^LT^i»J£fT9#i£T*&£><^£3 
7 i/-AP«gft*f{fc7 U-A*»6*«7 U-ARS£HHt7 

ft 7 U- A*» 6*Ofr73lfil7 b-AF^7 U- A& T*<D& 
(t*MtV^. CCT'<0^{t(±GOP=6, M=3<D 

[0 0 0 4] B2{ttj£AffK)iiB€4inF^(b«cB?% 

«F^ft»-e*«. t^wc** 7 u-ASfc 

ft) 3tP6»E«ns. AaH«Ma*ttt7*ay*{fc (Ax 
B®^*(4, A, BtiSSJo «Tc07D"^»7 

nyj'tif^, 03m ) sn» i&zicn^znrcm 

«*#SaLT»*«l«7U-A$fcfi7-f-;I/KOfll# 
30 «:ft*^* h;l/ttlti@K2 s 1 2T'«]-r5o 7U-A 
rtW^fk©l^ttX-l''y^2 s 2liA{!iJtC&g!£ft, 71^ 
-A|!BW^kO«fiiBH!lte«tt*n6o *fcBIB»fl^ 

t>t<«w*»2 s i -e^issnfc^Wffl^fciRBtftft 

#i:©S»omMi#*it3aE*BB2 s 
L> »?ft{slSS2 s 4Tf«?ft:-r* 0 B^ftLfcB^fc 
J*UT^«fi«H*fkBHl2 s S-CW«fi??#fl:*ff4 
?o oJgftft#{t§§2 s 5(ifeKiK{ciMaj?n?) 0 - 

{k0SS2 s 4 3^6<0ffl*ti5S!B : Fft®B2 s ST-mm^ 

40 fbt, *om**a!BX««iHiK2 s 7?a»fixg« 
y 2 s i ifc««u 7 u-A«w^fto«^ii«aw 

«fcOftPJI«:ft«»2 s 9?fT<W\ S«J«Snfclii« 
7"P-yf *7U-A^*y 2 s 1 UdMfl-TS. *7*tr 
»f-*-rttW»*i5#fi©«BK:ttB«7'D'y*<07 
tfx-c fcl9EoF«fifiF#fc0Hl2 s 5T-iS^7a 

(Cti i %iE<Og|S(i:bTA= i x €£rifc-f JBDg 
50 »o D{*j*iE©B»i:tTB = J xD*»fc-riE<OB 



(5) 

7 

3#Sg 0 ) ©#R©®«7~n>y*rt-p©*/hfflHC 1 £Jin 
¥t%7?TJ fcTr^ t.^?o ) ttT—ZtiMm&Z s 8 

htf-y hffitc&5£9K-f-£i|iiJSl[l]gg2 s 8«a#tf 
«Jf t T t^*ffl«E»^<t+©^7 tf + -v -©Shu left 

mttrzyu-L^i^T^f-^ tmtEnmt* 10 

fcii/J>£< U ^£ft^ft©WPtf*#^fctKfia 

fcSi»*fT^7 lx-i>rt©fg£ft^»©M9*ili{it7*n 
<y*¥<iT*fT?o 
[0 0 0 5] 

[fg^tf L J:-5 -TSIMD ±iS{iB&{g*f £#I>J 20 

CO 0 0 6] fflfflftMWLfc*£, #»JL/cHffi <WTc 
ft*-*7*if*f-ir-fc^5, ) ©«»«##©#*«© 

ttKtfS&So *©fc#l?refl:©ISte&"*7~e*?--ir- 
fcfJt)^TP.n5^-y*-y h£-y ha^r^7*tT^^+- 

h*©*J»tf&HfcS*i*. 

[0 0 0 7] £C3T\ mm®.7uy>;0)7>;7-4\?: 30 

©-9-7^^+- ©Hfl^**s jaa-r 

Hf»©-«*^-r«>©Tfa&*o 0 4 T*(iBlffi6^7'k! 
7t-9-7"e^^+- 8fc#t"J*tt* 0 ^7"£ 
7fcfc^Tfi?SJBiftJ##©£^Hffc •9'7'fcf 
+ - 8ttffiJSifo*#©£^iIi(|t**-*". iSMIK^ 

ifc^u ©try h*w»)arft^fcw^kK«fc 

fr6*-9-7" ^©SJ^T^-^-y htT>y h 

[0 0 0 8] Sfc, ±ffi©*IPitt7l'--i»IHB?^ft:*fr 

o ®-&<Dmftm®mn<r>7 1 t 4 x =r 4 *c t> w*. § c t 
H«l#©iiSHlff**^*^ *©fl»H»ffla«iS# • so 
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zffi&t zm&wyfv y ?©B$tt© 2 sfacotfT' 

©S'JMS ttl"Fcn«:2 3HK2ai:^3. ) *H«7"d 
•y ■9-7'^^^-v- rt^©T^ffi CUT 

(ifr*? ©ffl<£{f^©i$H£Ki&-f3k© 

[0 0 0 9] L*»t«3WW©BflMi^1^ft«B©« 

£\ S-y-^e^f-^- ©fiJO^TbT-y h*ti^©-9-7" 

* ^ + -T*fift*§<t(C J: o THflW^ffcaWft©*? e * 

{0010] *«w*4^sja<ca*» 

&£"MSf$tc N &-g-7*fcr*?- + -©E«<B*t©tfcR*# 
*Lfc&tf7*£ + - ^\©^-y-y h t£<y hft©gij 

[00 1 1] 

t8BH**8WSfcii>©*&3 ±l2©gffj£itJ£'r5fc: 

(0012] cn*nm.t%rztbK, *f&mc&zwQi 

^yu^-i:, *XhCPUfc, fiijK*XhCP.Ufc 
7 * r -f tTr 4 5f-? WW@B7iB«7'a >y 

>7n<Dmm&m^£m.ftmmm<D7tT * zt-j tm 

PlHcggU Hijffi^^T^xf Ifr-C 

+ - 'soauSWfc^-y-y h£-y h«©ffla*wJE* 

7> hC P U^It»t, Suie^X h^**fl-LTflFf|{fc» 
©■r-*IW»ElBfcft-9'7 , lf*f-^-©*-y-y H tT«y 

[00 1 3] 



(6) 



8- 1 89 59 



10 



icg^tf ^<DZ—7y Mf'V hm*WM& 

Ufc^-^.y Mf>y h«OfJS^ffi)W^Hi3l55fc46, fj 
"9-7 £ * f - -V — H-pCHWOil*** 3 * 5 C £ ^ailil 

tfti3» ie*£LT*WffcKfc»t*Bft4>iRi±K:*5"c 

[00 14] 10 
(HASH l ) J-XTn ^fSW^fi&fiWco^T, 
ft*f {fcSB<07*n y 0 5 tt*»WOWF^k»H 

[0 0 15] |?#{t^$>/coTttG0P = 6, M=3t 
t5. B1K*^T, 4tt**h><3.* 5ti**hCP 20 

SSns^-yf htf-v h*©9JS**BfWl*l?W{fc 
gBT'f? o «©»f^*JWTfc^-r . fr*?* * * * * 
K»»JSnfcB«MS#«*^O^fl:» 2 <aK 2 

(b) tft«x*«tu ra*Hbsns. «wft»2 

(a) , 2 (b) oa*«*ftfttt!i£*WOWF^ft»i: 

Target_totol 

T<rget_sub(k) = x 

N 



* *n*RBiH€^0®^0'y^07^f--f tfx f^rx 
-*«W@B2 a 9T*tm-f 5 0 tWSttfctflEIifflfl* 

mm>m®7 a «y * 07 * r * £t -f a* 6> r - ^ WWH 

SS2 a 8t4ffFffiBatLT-9-^f f-+-rt»"C¥lSB 

ffl*ni.o fi&Er-*iWWHltt2 a 8T'ftS$nfc-9-7 
b/**4€tfrl/t**hCPU5fc:(E2S;£ti5o £HHt 

§§2 (b) T?t*aE??F#{k»2 (a) tnnucvre* 
^-^-<D^mt^n^\ T-zmmiz b 8T-n-»^n 

f- + -£>¥«37 ^ x f tf r f 6 £BffiT'<D¥l$7 * x 
-cex-Y^ttStS (STEP5 1) o WE*X hC P 

us**, »^it«2 (a) , 2 <b) fr&eatsnT* 

7 * x -f tf -f -f £*h Mc9W$m{t.1tfrtk 

Oii-yy Hfy HOSISfeS T E P sjt 

b Jf »y b *fr 6 , W#fk*tf 5 ^7* If * ?- * -ic» 

Mf-y h» <«T7U-i**-yy Mf «y b*fc^ 
5. ) ^*46> Buta7ix-A^-y-y h tT-y b«=Sr 
[00 1 6] 
{»!] 



o x act_sub(k)-hivg_QCt_fill 
act_sub(k)+a x avg_act_f ull 



Target_sub(i) : iSg©*^^'^ t-<D 

-D L> - A ^ 7c U © 5» - • v h t" -v h 
act_sub(i) : i*S <D"tf 7* fc' OD 

( AT DO ft If ^ X t * ^ Hi * fll * ) 

avg_act_fuU : ^® ST'oo^f ^ P^^-ct^-r 

N : fl-M*<*tt0!irttN = 2) 
Target_totol : ±:W ® T*0D7U— A? — V 'yhfcT'fM 

[0 0 17] Sfcli * C&2] 

[0 0 18] * f 

act_sub(k) 

Target_sub(k)=Target_total x 



N 

Z act_sub(k) 

k=1 



{0 0 1 9] ^ffl^TttE"*"*. (SUK <^2) tc 
fc^TTarget_sub(k)tik#e O+J"^ tT ^ f- + -<D 2 ->f 

V h fcf -y hB, Target tot a 1 {± 7 A ^ — y >y h If 

•y ffl, NJ45MW»o act_sub(k)(ik#a<D-9-7"tr^f- + 



— <D¥-i%7 5 f- 4 If r-f , avg_act_fulHi±BBffl"P0 
¥t^7^ri'lfr'<, a«45£tt-e* §o (» 1 ) 
7^f^ if7 1 'C<o^:#^-9-7"tr^f--v-^^<o^-^ 



(7) 

11 

2) tt£tf7e*^*-©¥J97*f-*£f^T?WWfc 
fi&tttt Lfc$><DT*Sb&o milfi^T. FCPU5 

C PU 5*^*^h/^4%^LT-r-**WEIB82 a 
8 KISS U IWBx-**I1HIIh]K2 a 8«»6nfc*- 

LTV^H#7*n < y^7£T^ex'i'£:nMfi£Hf<k 10 
0SS2 a 5*»6ff6n*fE4^»0««*ti:*c» ; ? 
<tlHlSS2 a QOM^kflW^SSWWfi&ff*^ ft 

[00 2 0] fcCiTf, (S2) fcffi^Sfc 

ftft^TIi, if<D7U-A©¥i37*T-f Ifx-* 

T^-f-C tTr-f *&Wft Sfrfc^f fc«DT?&So *Hffi 
ItCfe^T, (Si) Sfctt (tt2) ftfiJffl-rSKfefc 
of, Wff-f lir-f«)#i7U-i»*H8 20 

(a) , (b) 4fflV^TWflt5. 0 8 (a) »fl8 

(b) ©£3fcfV;*7VHSK:afeA/te7U— A*GO 

p = 6 , m = 3 x-nmtLtz^(Dnmtmm^t^ 

<DX$>%o *nmiX'lt¥t%7tf-'(}£i L <<(Dpm<Dl5 
mtLTW8 (a) 05«lC?5^tb«fc5fr*7U-/» 

x-ffc-f^o EP^08 (a) Kfc^TltfiJtOGO PCDffi 
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(54) METHOD AND DEVICE FOR ENCODING IMAGE SIGNAL 
(57)Abstract: 

PURPOSE: To allocate encoding target bit quantity between each encoder 
corresponding to the evaluation function of activity of an image signal. — 
CONSTITUTION: This device is equipped with the encoders 2a, 2b provided 
with data control circuits 2a8, 2b8 which calculate the activity of an original 
image signal and a differential image signal and mean activity in a subpicture 
and adjust the quantization coefficients of quantization circuits 2a4, 2b4 from the 
activity and the mean activity, and control generating code quantity, a host CPU 
5, and a host bus 4 which connects the encoders 2a, 2b to the host 5. In the 
case the target bit quantity of the encoders 2a, 2b are allocated, the mean 
activity of the original image signal and the differential image signal calculated by 
the data control circuits 2a8, 2b8 are transferred to the host 5 via the host bus 4, 
and the target bit quantity of the encoders 2a, 2b can be decided by the host 5 



by using the mean activity of the original image signal or differential image 
signal. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A picture signal is divided into an N (N is two or more integers.) piece 
picture signal (the picture signal divided into this N individual below is called 
subpicture .). AxB in each subpicture the picture signal coding approach of 
performing coding in a frame, and interframe coding for every frame — setting — 
said subpicture (A and B - a forward integer --) The subject-copy image of a 
pixel (this is called image block below.) every two or more CxD(s) {positive 
integer with which C makes i a positive number and A=ixC is filled.) whicFT 
constitute said image block D is a positive integer with which B=jxD is filled by 
making j into a positive number. What added 1 to the minimum value of 
distribution of the picture signal (this is called subblock below.) of a pixel (this is 
called activity below.) is calculated. The target amount of generating signs when 
encoding each subpicture using the performance index of said activity (this is 
called amount of target bits below.) The amount of permissible generating signs 



in the full screen which should be encoded (this is called below amount of Maine~ 
target bits.) from the picture signal coding approach characterized by what it 
distributes and opts for. 

[Claim 2] It is the subpicture of N individual about a picture signal. It divides and 
is each subpicture. In the picture signal coding approach of performing coding in 
a frame, and interframe coding for every frame The activity of the 
subtraction-image signal generated when performing interframe coding is 
calculated. The performance index of the activity of said subtraction-image 
signal is used, and it is each subpicture. The picture signal coding approach 
characterized by distributing and determining the amount of target bits from the 
amount of Maine target bits. 

[Claim 3] a picture signal — subpicture of N individual dividing each subpicture 
every — the picture signal coding approach of performing coding in a frame, and 
interframe coding setting coding in a frame -- the performance index of the 
activity of a subject-copy picture signal, and interframe coding difference the 
picture signal coding approach characterized by using the performance index oT 
the activity of a picture signal. 

[Claim 4] The picture signal coding approach characterized by assigning many 
amounts of target bits to a subpicture with said big average activity in the picture 
signal coding approach according to claim 1 , using the average value {this being 



called average activity below.) within the subpicture of the activity of a 
subject-copy picture signal as a performance index. 

[Claim 5] The picture signal coding approach characterized by assigning many 
amounts of target bits to a subpicture with said big average activity in the prcture- 
signal coding approach according to claim 2, using the average value (average 
activity) within the subpicture of activity as a performance index. 
[Claim 6] The picture signal coding approach characterized by assigning many 
amounts of target bits to a subpicture with said big average activity in the picture 
signal coding approach according to claim 3, using the average value (this being 
called average activity below.) within the subpicture of activity as a performance 
index. 

[Claim 7] A picture signal divider, the encoder of N individual, the host CPU, and 
the host bus that ties the host CPU and each encoder in the first half, The motion 
vector detector which is equipped with a multiplexer and extracts the motion 
vector of a picture signal inside said encoder, The subtracter which generates 
difference with a reference picture signal from a subject-copy picture signal 
based on the output of said motion vector detector, The rectangular conversion 
circuit which performs orthogonal transformation of the image block of a 
subject-copy picture signal, or the image block of the subtraction-image signal 
by which the motion compensation was carried out, The quantization circuit 



which quantizes the output of said rectangular conversion circuit, and the 
variable-length coding network which carries out variable length coding of the 
output of said quantization circuit, The reverse quantization circuit which carries 
out reverse quantization of the output of said quantization circuit, and the 
reverse rectangular cross conversion circuit which carries out reverse orthogonal- 
transformation of the output from said reverse quantization circuit, The adder 
which adds the output and said reference picture signal from said reverse 
rectangular cross conversion circuit, and creates a reconstruction picture signal, 
Adjust the quantization multiplier of said quantization circuit and it has the data 
control circuit which controls the amount of generating signs of coding. Said 
picture signal divider divides an input picture signal into the subpicture of N 
individual. The encoder of eye the n-th <n= 1 - N) watch encodes the n-th 
subpicture per image block. Furthermore, the n-th playback image block 
reproduced by said reverse quantization circuit, the reverse rectangular cross 
conversion circuit, and the adder is stored in a frame memory. Said multiplexer is 
picture signal coding equipment which multiplexes and transmits the output of 
the encoder of said N individual, subpicture every, in case coding in a frame and 
interframe coding are performed The amount of Maine target bits is set up by the 
host CPU, and it is each subpicture in said data control circuit. It asks for the 
average activity within the subpicture of the activity of an inner subject-copy- 



picture signal, and said activity. Said average activity is transmitted to the host 
CPU through said host bus. Based on said average activity, from said amount of 
Maine target bits Subpicture with said big average activity It is each subpicture 
by operation which assigns many amounts of target bits. The amount of target 
bits is determined. The amount of target bits is transmitted to a data control 
circuit through said host bus in the first half. Said data control circuit adjusts the 
magnitude of the quantization multiplier of said quantization circuit per image 
block so that the amount of generating signs inside a subpicture may approach 
the amount of target bits assigned in said host CPU. Picture signal coding 
equipment characterized by encoding a picture signal, controlling the amount of 
generating signs. 

[Claim 8] In picture signal coding equipment according to claim 7 in a data 
control circuit The activity of a subtraction-image signal, The average activity of 
the subtraction-image signal inside said subpicture is calculated. The average 
activity of said subtraction-image signal is transmitted to the host CPU through a- 
host bus with the average activity of a subject-copy picture signal. Said host 
CPU uses the average activity of said subject-copy picture signal, and the 
average activity of said subtraction-image signal. To a subpicture with the big 
average activity of said subject-copy picture signal or a subtraction-image signal 
many amounts of target bits Picture signal coding equipment characterized by 



performing count which is assigned. 

[Claim 9] A picture signal is divided into the subpicture of N individual, and it is_ 
each subpicture. For every frame, coding in a frame, The minimum value in the 
square sum of the pixel value of two or more subbtocks which constitute said 
image block for every image block in said subpicture in case it carries out by 
interframe coding (this is called square error sum below.) The picture signal 
coding approach characterized by assigning the target amount of target bits 
using said square error sum when calculating and encoding each subPIKUYA. 
[Claim 10] A picture signal is divided into the subpicture of N individual, and it 
sets to the picture signal coding approach of it being parallel and performing 
coding in a frame, and interframe coding for every subpicture, and is each 
subpicture. The activity of a subject-copy picture signal and the square error sum 
of a subtraction-image signal are used, and it is each subpicture. The picture 
signal coding approach characterized by assigning the amount of target bits. 
[Claim 1 1] It sets to the picture signal coding approach according to claim 8, and 
is each subpicture. As assignment of the amount of target bits The average 
activity of a subject-copy picture signal, and the average within the subpicture ot 
the square error of a subtraction-image signal (this is called error sum the 2nd 
[ an average of ] power below.) The picture signal coding approach 
characterized by using and assigning many amounts of target bits to said 



average activity and the big subpicture of said 2nd [ an average of ] power error 
sum. 

[Claim 12] About coding in a frame, it is the subpicture of a subject-copy picture 
signal. About the average activity inside and interframe coding, it is the- 
subpicture of a subtraction-image signal. The picture signal coding approach 
according to claim 9 characterized by using the 2nd [ an average of] power error 
sum inside. 

[Claim 13] A picture signal divider, the encoder of N individual, the host CPU, 
and the host bus that ties the host CPU and each encoder in the first half, The 
motion vector detector which is equipped with a multiplexer and extracts the 
motion vector of a picture signal inside said encoder, The subtracter which 
generates difference with a reference picture signal from a subject-copy picture 
signal based on the output of said motion vector detector, The rectangular 
conversion circuit which performs orthogonal transformation of the image block 
of a subject-copy picture signal, or the image block of the subtraction-image 
signal by which the motion compensation was carried out, The quantization 
circuit which quantizes the output of said rectangular conversion circuit, and the 
variable-length coding network which carries out variable length coding of the 
output of said quantization circuit, The reverse quantization circuit which carries^ 
out reverse quantization of the output of said quantization circuit, and the 



reverse rectangular cross conversion circuit which carries out reverse orthogonal 
transformation of the output from said reverse quantization circuit, The adder 
which adds the output and said reference picture signal from said reverse 
rectangular cross conversion circuit, and creates a reconstruction picture signal, 
Adjust the quantization multiplier of said quantization circuit and it has the data 
control circuit which controls the amount of generating signs of coding. Said 
picture signal divider divides an input picture signal into the subpicture of N 
individual. The encoder of eye the n-th (n= 1 - N) watch encodes the n-th 
subpicture per image block. Furthermore, the n-th playback image block 
reproduced by said reverse quantization circuit, the reverse rectangular cross 
conversion circuit, and the adder is stored in a frame memory. Said multiplexer is 
picture signal coding equipment which multiplexes and transmits the output of 
the encoder of said N individual, subpicture every, in case coding in a frame and 
interframe coding are performed The amount of Maine target bits is set up by the 
host CPU, and, in coding in a frame, it is each subpicture in said data control 
circuit. The average activity within the subpicture of the activity of an inner 
subject-copy picture signal, and said activity In the case of interframe coding, the 
square sum of the pixel value of the subblock which constitutes the image block 
of a subtraction-image signal is calculated. It asks for the square error sum 
which is the minimum value of the square sum of the pixel value of the subblock 



within said image Wock. The average of the square error sum within a subpicture 
is calculated in said data control circuit. Subpicture which transmits to the host 
CPU through a host bus, and is encoded next based on the error sum and 
average activity said 2nd [ an average of ] power by said host CPU The amount 
of target bits is assigned. Said amount of target bits is transmitted to a data 
control circuit through said host bus. Said data control circuit is picture signal 
coding equipment characterized by controlling the amount of generating bits by 
coding, and continuing coding by adjusting the magnitude of a quantization, 
multiplier for a quantization circuit per image block based on said A amount of 
target bits. 

[Claim 14] a picture signal subpicture of N individual dividing -- each 
subpicture In coding in a frame, and the picture signal coding approach which 
carries out interframe coding and assigns the amount of target bits dynamically 
to each subpicture every - When the discontinuous nature of the input picture 
signal to encode arises (this is called scene change below.) It is the picture 
signal coding approach characterized by assigning the amount of target bits to 
each subpicture to homogeneity about the frame of the beginning after a scene 
change. 

[Claim 15] A picture signal divider, the encoder of N individual, the host CPU, 
and the host bus that ties the host CPU and each encoder in the first half, The 



motion vector detector which is equipped with a multiplexer and extracts the 
motion vector of a picture signal inside said encoder, The subtractor which 
generates difference with a reference picture signal from a subject-copy picture 
signal based on the output of said motion vector detector, The scene detector 
which detects the time location of the frame which judged the continuity of an 
input picture signal based on the output of said motion vector detector, and 
discontinuity produced, The rectangular conversion circuit which performs 
orthogonal transformation of the image block of a subject-copy picture signal, or 
the image block of the subtraction-image signal by which the motion 
compensation was carried out, The quantization circuit which quantizes the 
output of said rectangular conversion circuit, and the variable-length coding 
network which carries out variable length coding of the output of said 
quantization circuit, The reverse quantization circuit which carries out reverse 
quantization of the output of said quantization circuit, and the reverse 
rectangular cross conversion circuit which earries out reverse orthogonal 
transformation of the output from said reverse quantization circuit, The adder 
which adds the output and said reference picture signal from said reverse 
rectangular cross conversion circuit, and creates a reconstruction picture signal, 
Adjust the quantization multiplier of said quantization circuit and it has the data 
control circuit which controls the amount of generating -signs of coding. Said 



picture signal divider divides an input picture signal into the subpicture of N 
individual. The encoder of eye the n-th <n= 1 - N) watch encodes the n-th 
subpicture per image block. Furthermore, the n-th playback image block 
reproduced by said reverse quantization circuit, the reverse rectangular cross 
conversion circuit, and the adder is stored in a frame memory. Said multiplexer is 
picture signal coding equipment which multiplexes and transmits the output of 
the encoder of said N individual. Said scene detector which detected the 
discontinuity of an input picture signal when performing coding in a frame and 
interframe coding to every subpicture is a signal (this is called scene change flag 
signal below.) showing generating of a scene change. The signal {scene change 
point signal) showing the time location of the frame which said scene change 
generated is transmitted to the host CPU through a host bus. Said host CPU^ 
judges the existence of a scene change of the frame which is going to encode 
from a scene change flag signal and a scene change point signal. When it is 
judged that the frame which assigns the following amount of target bits is a 
frame after a scene change, Processing which assigns the amount of target bits 
of the subpicture which constitutes said frame to homogeneity from the amount 
of frame target bits is performed. The amount of target bits of the KAKUSABU 
picture determined by said processing is transmitted to the data control circuit of 
said encoder through a host bus at each. Said data control circuit is picture 



signal coding equipment characterized by encoding by adjusting the magnitude 
of the quantization multiplier of said quantization circuit so that the amount of 
generating signs in a subpicture may approach the amount of target bits. 



DETAILED DESCRIPTION _ 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the picture signal coding 
approach of performing division coding of the picture signal by the high-speed 
sampling of HDTV etc., and picture signal coding equipment. 
[0002] 

[Description of the Prior Art] In recent years, since a picture signal has much_ 
amount of information, high coding of repeatability with sufficient effectiveness 
and a decryption technique are needed in fields, such as are recording media 
and an information communication link. With a high sampling frequency, the 
picture signals of HDTV are especially two or more small screens (this small 
screen is called subpicture below.) about a HDTV screen, when ^encoding on 
real time, since there is much amount of information. Refer to drawing 3 which 



shows division of a picture signal. It divides and the approach of encoding with 
the encoder which became independent to each subpicture is taken. The picture 
signal coding equipment of the conventional example is explained to below. 
[0003] In coding, coding in a frame and interframe coding are performed. Coding 
in a frame is the approach of encoding only by the data in a single frame. (The 
data obtained by this coding are caHed I frame data beiow.) There are 
uni-directional prediction interframe coding and both-directions prediction 
interframe coding as interframe coding. There are two approaches in 
uni-directional prediction interframe coding (the data obtained by this coding are 
called P frame data below.). One is the approach of performing forward 
prediction using I frame data, and another is the approach of performing forward 
prediction with reference to the P frame data in front of one in time. 
Both-directions prediction interframe coding (the data obtained by this coding 
are called B frame data below.) is the approach of predicting with reference to I 
frame data or P frame data, the bundle from a certain interframe coding frame to 
the following interframe coding frame -- GOP — saying — hurrah, the distance 
from an inner coding frame to the following uni-directional inter-frame frame is 
called M. Coding here is the case of GOP=6 and M= 3. 

[0004] Drawing 2 is picture signal coding equipment of the conventional example 
Suppose that it is extent which can be managed with the conventional example 



even if the amount of informatron of an input picture signal does not perform 
screen separation. In drawing 2 , 2s is an encoder. Since the amount of 
permissible generating signs per frame by coding (it is the amount of target bits 
about this below) does not perform screen separation in this case, it is 
distributed from the amount of target signs (the amount of Maine target bits) 
assigned to the picture signal in a full screen. An input picture signal is blocked 
(an AxB pixel unit, and A and B are an integer.). This block is called image block 
below. Refer to drawing 3 . It is carried out and the signal of a motion 
compensation frame or the field is predicted by 12 2s of motion vector detectors 
with reference to the image reproduced in the past. Switch 2s2 are connected to 
the A side at the time of coding in a frame, and it connects with the B side at the- 
time of interframe coding, next, the difference of the prediction signal and 
subject-copy picture signal which were generated by 1 a subject-copy picture 
signal or 2s of subtractors — orthogonal transformation of the picture signal is 
carried out by 3 2s of rectangular conversion circuits, and it quantizes by 4 2s of 
quantization circuits. Variable length coding is performed by 5 2s of 
variable-length coding networks to the quantized signal. 5 is sent out to a 
transmission line 2s of variable-length encoders. The image block 
reconfigurated by, carrying out [ 2s of quantization circuits ] reverse quantization 
of the output from 4 by 6 2s of reverse quantization circuits on the other hand 



since a reconstruction image is used as a prediction signal, carrying out reverse 
orthogonal transformation of the output by 7 2s of reverse rectangular cross 
conversion circuits, storing in frame memory 2s1 1 as it is in coding in a frame, 
and performing addition with a reference image by 9 2s of adders in the case of 
interframe coding is stored in frame memory 2s1 1 . The activity of an image block 
and the amount of generating signs calculated for every coding of an image 
block by 5 2s of said variable-length coding networks are used for adjustment of 
the amount of generating signs within a subpicture. Activity \s two or more 
CxD(s) (positive integer with which C makes i a forward integer and A=ixC is 
filled.) which constitute an image block, the positive integer with which D makes j 
a forward integer and B=jxD is filled the image (this is called subblock below.) 
of a pixel Refer to drawing 3 . They are things although 1 was added to the 
minimum value within the image block of distribution. The average value (this is- 
called average activity below.) within the subpicture of said activity and said 
activity is calculated by 8 2s of data control circuits. So that it may become the 
amount of target bits assigned to the frame on which the amount of generating 
signs by coding of frame ** is encoding 8 the average activity of the frame 
encoded just before the subpicture under current coding which self hokls, the 
activity of the image block of frame ** which is performing current coding, and 
the amount of generating signs calculated by 5 2s of said variable-length coding 



networks 2s of data control circuits 2s of quantization circuits, when activity is 
large, a quantization multiplier is enlarged for the quantization multiplier of 4 at a 
basis. At the time of the reverse, it is made small, and when the rate of increase 
of the amount of generating signs is large, adjustment of enlarging a 
quantization multiplier and making it small at the time of the reverse is performed, 
and the amount of generating signs in a frame is controlled per image block. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the above is explanation 
about the picture signal coding equipment which encodes without dividing a 
picture signal, it explains the case where next divide a picture signal and 
juxtaposition coding is performed. 

[0006] When screen separation is carried out, properties, such as distribution of 
the frequency component of the divided screen {this is called subpicture below.), 
differ. Therefore, control of the amount of target bits which assigns the amount of 
target bits assigned to each subpicture in the case of coding according to the_ 
property of the image of a subpicture is needed. 

[0007] By the way, since the frequency component of a picture signal and 
correlation are the indexes with which it is high and the complexity in an image 
block unit is expressed, the activity of said image block is a subpicture. When the 
average value of the activity inside is calculated, it is the subpicture. It can be 



regarded as the index showing the complexity of an image. Drawing 4 shows an 
example of the image of each subpicture at the time of division. At drawing 4 ^ 
Screen 6 is a subpicture. 7 and subpicture It is divided into 8. Subpicture It sets 
to 7 and they are an image with many high frequency components, and a 
subpicture. 8 shows an image with many low-frequency components. If the field 
with many high frequency components has a fine image, and many bits are not 
assigned rather than a low frequency field when encoding, generally the 
inclination for an image to be distorted by coding will be seen. Since it is limited, 
the amount of total target bits which can be used by the whole coding processing 
is each subpicture. The amount of quota target bits is a subpicture. It is desirable 
to make it change accommodative according to the property of an image. 
[0008] Moreover, the above-mentioned matter is being able to say also to the 
activity of the subtraction-image signal in the case of performing interframe 
coding. In addition, in case interframe coding is performed, when the pixel value 
of a subtraction-image signal is large, the field has an inclination with many high 
frequency components, then, difference - the minimum value (this is called 
square error sum below.) in the inside of the square sum of the pixel value of two- 
or more subblocks which constitute the image block of a picture signal — an 
image block unit -- asking — subpicture if the average value (this is called error 
sum the 2nd [ an average of ] power below.) inside is calculated these values 



— each subpicture The property of a picture signal is reflected. 
[0009] However, in the case of the picture signal coding equipment of the 
conventional example, it is each subpicture. The amount of quota bits is the 
subpicture. Since it was not concerned with the property of an image but the 
amount of Maine target bits in a full screen was assigned uniformly, aHocation of 
the effective amount of target bits using the property of a subject-copy picture 
signal was not made, but degradation of an image might become large 
compared with other subpictures by coding in the subpicture with many high 
frequency components. 

[0010] This invention is each subpicture which took into consideration the 
property of the picture signal of each subpicture at the time of the division 
parallel processing of a picture signal in view of this point. It aims at realizing rate~ 
control which assigns the amount of target bits. 
[0011] 

[Means for Solving the Problem] in order to attain the above-mentioned object -- 
subpicture Each subpicture showing the property of a picture signal a 
subject-copy picture signal or difference - the average activity of a picture signal 
-- calculating — a basis [ activity / said / average ] -- each subpicture from the 
amount of Maine target bits Each subpicture divided by controlling the amount of 
target bits accommodative The amount of bits according to the property of a 



picture signal is assigned. 

[0012] In order to realize this, the picture signal coding equipment by this 
invention A picture signal divider, an encoder, a multiplexer, and the host CPU, it 
is the subpicture of the activity of the subject-copy picture signal for every image 
block, and a subtraction-image signal, and said activity in the data control circuit 
which is equipped with the host bus to which said host CPU and encoder are- 
connected, and calculates the activity of an image block. In the interior Average 
activity is carried out. Said average activity is transmitted to the host CPU 
through a host bus. It is based on said average activity and is each subpicture 
from the amount of Maine target bits. Said host CPU calculates allocation of the 
accommodative amount of target bits. It is the configuration of transmitting the 
amount of target bits of each subpicture to the data control circuit of an encoder 
through said host bus. moreover, difference - the square error sum of the image 
block of a picture signal, and the 2nd [ an average of ] power error sum within the 
subpicture - said data control circuit calculating said 2nd { an average of ] 
power error sum - being based — each subpicture It is the configuration which 
assigns the amount of target bits. 
[0013] 

[Function] By the configuration described above to the picture signal coding 
equipment of this invention, they are two or more subpictures about a 



subject-copy picture signal. In case it divides, and it is parallel and encodes^ 
Each subpicture It responds to the magnitude of the average activity showing the 
complexity of an image, and is each subpicture accommodative. The amount of 
target bits by allocation ****** Since allocation of the amount of target bits 
according to the property of the picture signal of ^ach subpicture can be 
performed dynamically, The assigned amount of target bits can be used 
efficiently, and it becomes possible to arrange the image quality of the image 
between subpictures, and can contribute to improvement in the image quality in 
coding as a result. 
[0014] 
[Example] 

(Example 1) The example of this invention is explained hereafter, referring to a 
drawing. Drawing 1 shows the flow chart where, as for drawing 5 , processing of 
assignment of the amount of target bits to the subpicture in the coding 
equipment of this invention expresses the block diagram of the picture signal 
coding equipment of the example of this invention. In addition, the same sign is- 
attached to the component of the same function as the conventional example, 
and the detailed explanation is omitted. 

[0015] It is referred to as GOP=6 and M= 3 in coding. In drawing 1 , 4 is a host 
bus and 5 is the host CPU. A picture signal divider is the subpicture of N 



individual about an input picture signal. It divides into the corresponding picture 
signal train. The actuation when assigning the amount of target bits shown in 
drawing 5 with this picture signal coding equipment is shown below. The picture- 
signal divided for every subpicture is each encoder. It is respectively inputted 
into 2 (a) and 2 (b), and encodes. An encoder 2 (a) and fundamental actuation of 
2 (b) are the same as that of the encoder of the conventional example. 
Subpicture The activity of the image block of the subject-copy picture signal 
used for rate control inside is calculated in the data control circuit two a9. The 
data control circuit two a8 calculates an average value inside a subpicture as a 
performance index from the activity of the image block of said calculated 
subject-copy picture signal, and the activity and the average value of the image 
block of a subject-copy picture signal are a subpicture. It is used for rate control 
inside. Subpicture calculated in said data control circuit two a8 The average 
activity of a subject-copy picture signal is transmitted to the host CPU 5 through 
the host bus 4. A subpicture is encoded like [ an encoder 2 <b) ] said encoder 2 
(a), and the average activity calculated with data control time 2b8 is transmitted 
to the host CPU 5 through the host bus 4. Said host CPU calculates the average 
activity in a full screen from the average activity of each of said subpicture- 
(STEP51). Said host CPU 5 is a subpicture which performs the next coding 
based on an encoder 2 <a), the average activity transmitted from 2 (b), and the 



average activity in the full screen which self calculated. The amount of target bits 
is assigned by STEP52. Allocation of the amount of target bits to each 
subpicture calculates the amount of target bits assigned to the one whole frame 
which is not dividing into the subpicture which performs the next coding 
(henceforth the amount of frame target bits) from the amount of Maine target bits- 
to which it was set beforehand, and the host CPU 5 is said amount of frame 
target bits [0016] 
[Equation 1] 

Target_total a x act_sub(k)+avg_act_fuU 
Target_sub(k) = x 



N act_sib(k)+a x avg_act_full 
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[0017] Or [0018] 
[Equation 2] 

oct_sub(k) 

Target_sub(k)=Target_totaL x — 

£ act_sub(k) 

k=1 

[0019] It allots by ********. Setting to (several 1) and <several 2), for the amount of 



target bits of the k-th subpicture, and Target_total, the amount of frame target 
bits and N are [ Target_sub <k) ] the number of partitions. act_sub (k) is [ the 
average activity in a full screen and a of the average activity of the k-th 
subpicture and avg_act_full ] constants. Although {several 1) assigns many 
amounts of target bits to a subpicture with big average activity, it is as like that 
the difference between the subpictures of the amount of allocation target bits 
does not become extremely large too much. On the other hand, weighting of 
(several 2) is simply carried out with the average activity of oach subpicture. 
Each subpicture called for by said host CPU 5 The amount of target bits is 
transmitted to the data control circuit two a8 through the host bus 4 from the host 
CPU 5. Said data control circuit two a8 based on the obtained amount of target 
bits Average activity, Magnitude of the quantization multiplier of the quantization 
circuit two a9 is adjusted based on the information on the amount of generating 
signs obtained from the activity and the variable-length coding network two a5 of 
the image block which is going to perform coding obtained from the activity count 
circuit two a9. It is a subpicture so that the amount of generating signs by coding 
may approach the amount of target bits. Rate control inside is performed. 
[0020] By the way, in using (several 1) and <several 2), it is necessary to decide 
of which frame average activity is referred to. It is shown of which frame drawing 
8 refers to average activity. In using, in <several 1) (several 2) this example, the 



reference frame of average activity is explained using drawing 8 (a) and <b). 
Drawing 8 (a) shows the coding sequence at the time of encoding the frame 
located in a line in order of the display like drawing 8 (b) by GOP=6 and M= 3. 
Subpicture of the frame in front of the frame which it is going to encode Irke [ in 
this example ] drawing 8 (a) as the approach of reference of average activity It 
considers as average activity. Namely, about 10 which performs coding in a 
frame which is the coding frame of the first GOP in drawing 8 <a), the amount of 
target bits is assigned to each subpicture comparatively 
[ division-into-equal-parts ]. The reference frame of the average activity of the" 
following uni-directional interframe coding frame P3 is made into the average 
activity of the subject-copy picture signal of 10 encoded immediately before, and 
refer to the last coding frame for it like [ the relation of the reference frame of the 
reference activity after this ] the time of P3. 

[0021] In the above-mentioned example, since the amount of target bits can be 
assigned to a subpicture according to the magnitude of the average activity of 
the subject-copy picture signal showing the complexity of the image of each 
subpicture, the non-set of the image quality by coding between subpictures can 
be stopped, and improvement in the image quality in a full screen can be 
realized as a result. 

f0022] In addition, although the average value of activity was used as a 



performance index in this example, even if it uses total of the activity inside a 
subpicture, distribution, etc., it is thought that the same effectiveness is acquired. 
[0023] Moreover, although the amount of target bits to each subpicture was 
assigned per frame in this example, the processing which assigns per GOP is- 
also considered. 

[0024] (Example 2) Next, the example using the activity of the image block of a 
subtraction-image signal is explained, referring to a drawing. A reference 
drawing is drawing 6 which is the flow chart showing processing of allocation of 
the amount of target bits to the subpicture in the coding equipment of drawing 1 
and this invention. In addition, explanation is omitted about the component of the 
same function as an example 1. 

[0025] In coding, it is GOP=6 and M= 3. The actuation when assigning the 
amount of target bits of this example with the picture signal coding equipment of 
this invention is shown below. Explanation of an encoder of operation is given 
with an encoder 2 (a). Subpicture While calculating activity of the image block of 
the subject-copy picture signal used for rate control inside in the data control 
circuit two a8, when performing interframe coding, the activity of the image block 
of the subtraction-image signal which is an output from a subtractor two a1 is 
calculated in the data control circuit two a8. The data control circuit two a8 is- 
within a subpicture based on the activity of the image block of said subject-copy 



picture signal and a subtraction-image signal. Average activity is calculated, said 
data system Subpicture calculated in the circuit two a8 a subject-copy picture 
signal and difference — the average activity of the image block of a picture signal 
is transmitted to the host CPU 5 through the host bus 4. Said host CPU 5 
calculates the average activity in a full screen from the average activity of the 
subject-copy picture signal transmitted from said encoder 2a and 2b, or a 
subtraction-image signal (STEP61). or ( that the subpicture which is going to 
encode next performs said host CPU 5 by any of coding in a frame, 
uni-directional interframe coding, and both-directions interframe coding ] — 
judging (STEP62) — the approach ****** aforementioned subject-copy picture 
signal of said three coding, and difference -- subpicture of a frame which 
performs the next coding based on the average activity of a picture signal 
Allocation of the amount of target bits is branched to SP65, SP66, and SP67_ 
This is because the reference frame of average activity changes with coding 
approaches. Drawing 9 (a) and (b) are drawings showing the reference frame of 
the average activity in the case of this example. It is GOP=6 and M= 3 here. As 
shown in drawing 9 (a), coding in a frame differs in the relation of the reference 
frame of average activity from interframe coding. About the case where SP*s63 
coding in a frame is performed to a degree In the frame whicb assigned the 
amount of target bits uniformly to each subpicture with the coding frame 10 in a 



frame of the first GOP since there was no reference frame, and coding already 
ended about 16 of the next GOP When it sees in order of a display, with 
reference to P3 [ nearest ], the coding frame 112 in a frame of the next GOP also 
uses P9 as the reference frame of average activity by the method of the same 
reference, when SP's64 uni-directional interframe coding was performed to a 
degree, as for P3 which performs uni-directional interframe coding of the first 
GOP, coding in a frame was only still performed by 10 difference - since the 
activity of a picture signal is not called for, the amount of target bits is uniformly 
assigned by each subpicture like 10. When it sees in order of a display in the 
frame which coding has already ended about P9 of the next GOP, also in case 
nearest both-directions interframe coding frame B5 is used as the reference 
frame of average activity and uni-directional frame coding of the next GOP is 
performed, the method of the same reference as P6 \s performed, the difference 
of P3 nearest when it sees in order of a display in the interframe coding frame 
which coding already ended in B1 of the both-directions interframe coding frame- 
of the first GOP when SP's65 both-directions interframe coding was performed 
with the following both-directions prediction interframe coding frame -- the 
average activity of a picture signal referring to -- the basis of criteria with the 
same said of following B-2 the difference of B1 -- the average activity of a 
picture signal is referred to. On B4 and criteria with the same said of 85, B4 



refers P3 and refer to the average activity of the subtraction-image signal of B4 
for B5. Also in the next GOP, activity of a subtraction-image signal is referred to 
by the above-mentioned approach. When a reference frame sees in order of a 
display so that drawing 9 (b) may show in the approach of the above-mentioned 
reference frame, reference of average activity is performed so that the reference 
distance of activity may become small if possible. SP66 after the host CPU 
determines average activity according to the coding approach of a coding frame 
by SP63, SP64, and SP65 » said host CPU - a subject-copy picture signal or 
difference - a basis [ activity / of a picture signal / average ] -- or (several 1) 
(several 2) the amount of target bits to each subpicture is calculated, a basis_ 
[ amount / of frame target bits / which is assigned to the whole frame which is not 
divided into the subpicture which performs the next coding from the target bit 
rate to which the host CPU 5 was set beforehand in performing said allocation ] 
or (several 1) (several 2) each subpicture called for by following and carrying 
out The amount of target bits is transmitted to a rate control circuit through the 
host bus 4 from the host CPU 5. Said rate control circuit two a8 and 2b8 adjust 
the quantization circuit two a9 and the quantization multiplier of 2b9 like an 
example 1 according to the obtained amount of target bits, and perform rate 
control within a subpicture. 

{0026] In the above-mentioned example, since the average activity of a 



subtraction-image signal also uses the amount of target bits to each subpicture 
at the time of ******, in the coding approach of performing interframe coding, the 
amount of target bits can be assigned proper and efficient coding of a picture 
signal can be performed. 

[0027] In addition, although the average value of activity was used as a 
performance index in this example, even if it uses total of the activity inside a 
subpicture, distribution, etc., it is thought that the same effectiveness is acquired. 
[0028] Moreover, although the amount of target bits to each subpicture was 
assigned per frame in this example, the processing which assigns per GOP is 
also considered. 

[0029] (Example 3) Next, each subpicture Not only using activity, in case the 
amount of target bits is determined but subpicture The example using the square^ 
error sum of the image block inside is explained below. A reference drawing is 
drawing 7 which is the flow chart showing processing of allocation of the amount 
of target bits to the subpicture in the coding equipment of drawing 1 and this 
invention. In addition, explanation is omitted about the component of the same 
function as an example 2. 

[0030] In coding, it is <SOP=6 and M= 3. Actuation in case the picture signal 
coding equipment of this invention performs flow of processing of allocation of 
the amount of target bits of this example is shown below, the subblock which 



constitutes an image block in the picture signal coding equipment of an example 
2 in case the activity of an image block is calculated with the data control circuit 
two a8 and 2b8 each, a subject-copy picture signal, or difference - the square 
sum of the pixel value of a picture signal is calculated, and it asks for the square 
error sum which is the minimum value of the square sum within the image block 
of the error of the subpicture which constitutes an image block. From the square^ 
error sum of said subblock calculated in said data control circuit two a8 to a 
subpicture Total inside is calculated, and from it, an average value is calculated 
and it transmits to the host CPU 5 via the host bus 4. Said host CPU 5 asks for 
the 2nd [ an average of ] power error sum in the 2nd [ an average of ] power 
error sum to the full screen of each subpicture transmitted from encoder 2a and 
2b (STEP71). or [ that the subpicture which is going to encode next performs 
said host CPU 5 by any of coding in a frame, uni-directional interframe coding 
and both-directions interframe coding ] judging <ST£P72) the average 
activity of the approach ****** aforementioned subject-copy picture signal of said 
three coding, and difference -- the reference frame of the 2nd [ an average of ] 
power error sum of a picture signal is determined by SP73, SP74, and SP75. 
This is because average activity and the reference frame of the 2nd [ an average 
of ] power error sum change with coding approaches. Drawing 9 (a) and (b) are 
drawings showing the reference frame of the average activity in the case of this 



example. It is GOP=6 and M= 3 here. The parameters which opt for allocation of 
the amount of target bits by coding in a frame and interframe coding as shown in 
drawing 9 (a) differ. Although the average activity of a subject-copy picture signal 
is used about the case where SP*s73 coding in a frame is performed to a degree 
In the frame which assigned the amount of target bits uniformly to each 
subpicture with the coding frame 10 in a frame of the first GOP since there was 
no reference frame, and coding already ended about 16 of the next GOP When it 
sees in order of a display, with reference to P3 [ nearest ], the coding frame I12_ 
in a frame of the next GOP also uses P9 as the reference frame of average 
activity by the method of the same reference, although the error was used the 
2nd [ an average of ] power when SP , s74 uni-directional interframe coding was 
performed to a degree, as for P3 which performs uni-directional interframe 
coding of the first GOP, coding in a frame was only still performed by 10 - 
difference -- since the square error sum of a picture signal is not called for, the 
amount of target bits is uniformly assigned by each subpicture like 10. When it 
sees in order of a display in the frame which coding has already ended about P9 
of the next GOP, also in case nearest both-directions interframe coding frame 
B5 is used as the reference frame of the average square error sum and 
uni-directional frame coding of the next GOP is performed, the method of the 
same reference as P6 is performed, the difference of P3 nearest when it sees in 



order of a display in the interframe coding frame which coding already ended in 
B1 of the both-directions interframe coding frame of the first GOP when SP's75 
both-directions interframe coding was performed with the following^ 
both-directions prediction interframe coding frame the 2nd [ an average of ] 
power error sum of a picture signal referring to the basis of criteria with the 
same said of following B-2 - the difference of B1 -- the 2nd [ an average of ] 
power error sum of a picture signal is referred to. On 84 and criteria with the 
same said of B5, B4 refers P3 and refer to the average square error sum of the 
subtraction-image signal of B4 for B5. Also in the next GOP, the 2nd [ an 
average of ] power error sum of a subtraction-image signal is referred to by the 
above-mentioned approach. 

[0031] When a reference frame sees in order of a display so that drawing 9 (b) 
may show in the approach of the above-menttoned reference frame, average 
activity and reference of the 2nd [ an average of ] power error sum are 
performed so that the reference distance of average activity and the 2nd [ an 
average of] power error sum may become small if possible. 
[0032] In coding in the frame after the host CPU 5 determines average activity or 
the 2nd [ an average of ] power error sum according to the coding approach of a 
coding frame by SP73, SP74, and SP75, said host CPU 5 is {0033] based on the 
average activity of a subject-copy picture signal at SP76. 



[Equation 3] 

Target_total o x b_square(k)+avg_b_square_full 

Target_sub(k) = x t — — 

N b_square{k)+ a x cvgj)_square_full 

b_square_sub(i) : g — CD 3 ?^ 

avg_b_square_f ull : ^pj [Si'Cwy*!?*-*— CD 

[0034] Or [0035] 
[Equation 4] 

b_square(k) 
Target_sub(k) = Target_totot x 

N 

I b_square(k) 

k=l 

a : 

[0036] The amount of target bits to each subpicture is calculated more. In 
(several 3) and (several 4), b_square (k) is the 2nd [ an average of ] power error 
sum of the k-th subpicture, and avg_b_squre_full is the 2nd [ an average of ] 
power error sum in a full screen. In the case of uni-directional interframe coding 
and both-directions interframe coding, in SP77, the amount of generating bits to 
each subpicture is determined from the 2nd [ an average of ] power error sum of 
each subpicture, and the 2nd [ an average of ] power error sum <several 4) in a 
full screen (several 3). In assigning the amount of target bits the host CPU 5 The - 



amount of frame target bits assigned to the whole frame which is not divided into 
the subpicture which performs the next coding from the target bit rate set up 
beforehand is calculated, from (several 1) said amount of frame target bits 
(several 2) — or (several 3) (several 4) each subpicture distributed and called for 
The amount of target bits is transmitted to the data control circuit two a8 of each 
encoder, and 2b8 through the host bus 4 from the host CPU 5. Said data control 
circuit two a8 and 2b8 adjust the quantization circuit two a9 and the quantization 
multiplier of 2b9 like an example 1 according to the obtained amount of target 
bits, and are a subpicture. Rate control inside is performed. 
[0037] By using the average activity and the 2nd [ an average of ] power error 
sum of a subject-copy picture signal of a subpicture, in case the amount of target 
bits to each subpicture is assigned, the picture signal coding equipment of 
above-mentioned this example can assign the amount of target bits according to 
the complexity of the picture signal of each subpicture, and can realize efficient 
coding of a picture signal. 

[0038] In addition, although the average value of activity and the square error 
sum was used as a performance index in this example, even if it uses total of the 
activity inside a subpicture, distribution, etc., it is thought that the same 
effectiveness is acquired. 

[0039] Moreover, although the amount of target bits to each subpicture was 



assigned per frame in this example, the processing which assigns per GOP is 
also considered. 

[0040] (Example 4) When discontinuity arises in the input picture signal which 
encodes (this is called scene TEENJi below.), the example about how to assign 
the amount of target bits to each subpicture is explained below. Drawing 10 is 
picture signal coding equipment of this example. It omits about the same circuit 
as an example 1. In drawing 10 , two a13 and 2b13 are scene change detectors. 
The scene change detector two a13 and 2b1 3 transmit the data in which the flag 
and the point generating [ scene -change ] of expressing scene change- 
generating are shown to the data control circuit two a8, when the discontinuity of 
an input dynamic-image signal, i.e., a scene change, is judged from change of 
distribution of the motion vector which is the output of the motion vector detector 
two a12 and 2b12 and a scene change arises. Said data control circuit two a8 
transmits the data which tell the generating point of the flag which tells 
generating of a scene change, and a scene change to the host CPU 5 through a 
data bus 4 with average activity. The data showing the generating point of the 
flag which shows the data of the average activity of each of said subpicture and 
the existence of a scene change, and a scene change are stored in said host 
CPU 5. The amount of target bits which said host CPU 5 assigns to the 
subpicture of said frame, judging from the data showing the flag and the point 



generating [ scene change ] that the following coding frame expresses a scene 
change that it is the frame of the beginning after a scene change is uniformly 
distributed from the amount of frame target bits. 

[0041] When a scene change occurs by assigning the amount of target bits ts~ 
each above subpictures, even if coding is not made with reference to average 
activity based on said average activity from the frame with a different continuity 
without correlation of sequence at all and a scene change occurs, it is lost that 
allocation of the amount of target bits is greatly mistaken. 
[0042] 

[Effect of the Invention] Thus, in case the picture signal coding approach and 
picture signal coding equipment of this invention divide a picture signal into a 
subpicture and perform juxtaposition coding the subject-copy picture signal and 
. difference which express the complexity of a picture signal for the amount of 
target bits of each subpicture, in order to determine assignment dynamically 
based on the average activity of a picture signal, and the 2nd [ an average of ] 
power error sum Allocation of the amount of target bits according to the 
complexity of the image of each subpicture can be made, the phenomenon in 
which the image quality of the image of a certain subpicture deteriorates from 
other subpictures can be avoided like [ in the case of being the former ], and" 
improvement in the image quality in juxtaposition coding can be realized as a 



result. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the picture signal coding equipment of 
one example of this invention 

[Drawing 2] The block diagram showing the picture signal coding equipment of 
the conventional example 

[Drawing 3] The explanatory view showing division of a picture signal 
[Drawing 4] Subpicture Explanatory view showing distribution of an image 
pattern — 
[Drawing 5] The flow chart showing processing of allocation of the amount of 
target bits in the host CPU of the first example 

[Drawing 6] The flow chart showing processing of allocation of the amount of 
target bits in the host CPU of the second example 

[Drawing 7] The flow chart showing processing of allocation of the amount of 
target bits in the host CPU of the third example 

[Drawing 8] The explanatory view showing the reference frame in the case of 



using the average activity of a subject-copy picture signal 

[Drawing 9] The explanatory view showing the reference frame in the case of 

using the error sum the 2nd [ an average of ] power with average activity 

(difference a picture signal and a subject-copy picture signal) 

[Drawing 10] The block diagram of the picture signal coding equipment of the 

fourth example 

[Description of Notations] 

1 Picture Signal Divider 

2a The first encoder 

2b The second encoder 

Two a1 Subtractor 

Two a2 Switch 

Two a3 Rectangular conversion circuit 

Two a4 Quantization circuit 

Two a5 Variable-length coding network 

Two a6 Reverse quantization circuit 

Two a7 Reverse rectangular cross conversion circuit 

Two a8 Data control circuit 

Two a9 Adder 

Two a 10 Switch 



Two a1 1 Frame memory 

Two a12 Motion vector detector 

Two a13 Scene change detector 

3 Multiplexer 

4 Host Bus 

5 Host CPU 



